Effects of 3-isobutyl-1-methylxanthine on secretory response, cAMP accumulation and DNA synthesis of islets from postnatal and adult Wistar rats.
A possible role for cyclic adenosine-3'-5'-monophosphate (cAMP) in islet cell replication was examined in collagenase-isolated pancreatic islets from Wistar rats of different age and different metabolic state (non-pregnant, pregnant, days 15.5-17.5). Islets obtained from pregnant rats released significantly more insulin in response to 10 mmol/l glucose (culture for 24 h) and their DNA synthesis (incorporation of [3H]thymidine into islet DNA) was doubled compared to islets from non-pregnant controls. Islets obtained from 4-6 days old rats showed a maximal stimulation of DNA synthesis after exposure to 0.1 mmol/l IBMX (3-isobutyl-1-methylxanthine) whereas the cAMP accumulation and the insulin biosynthesis measured in a subsequent short-term incubation were dose-dependent stimulated up to 1.0 mmol/l IBMX. In islets of 12 days old rats or 3 months old rats, however, IBMX did not stimulate DNA synthesis or insulin release measured during culture, although the cAMP content per islet was significantly enhanced after culture in the presence of IBMX.